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Description 



Background of the Invention 

[00011 Although the function of stress proteins is not entirely clear, it appears that some particpate in assembly and 
structural stabilization of certain cellular and viral proteins, and their presence at high concentrations may have an 
additional stabilizing effect during exposure to adverse conditions. Neidhardt, F.C anc I RA Va in Bogelen IjLgt 
cherichia coli and Salmonella tvphimurium, Cellular and Molecular Biology, (^^^yy.th'g 
K B Magasanik, B. Schaechter, M. and Umbarger, H.E. (Am. Soc. Microbiol., Wash.ngton, D.C ) pp. 1334-1345 

C et a'l New Bioloqy 239T3F41 (1972). Phagocytic host cells produce a hostile environment for foreign organisms, 
an d the ability to produ celtress proteins has been implicated in the survival of bacterial pathogens within macrophages 
Christman, M.RetaL Cell, 41:753-762 (1985). „„h 
[00021 Mycobacterium (MTIuberculosis and Mycobacterium (M.) leprae are the etiolog.c agents of tube colosis and 
eprosy respectively. These diseases afflict 20-30 million people and continue to present a significant global health 
problem. Joint International Union Against Tubercolosis and World Health Organization Study Group, 5*2£& £■ 
157-169 (1982); Bloom. B. and T. Godal, Rev. Infect Pis. 5:765-780 (1983). To develop more f^^forthe 
diagnosis and prevention of these diseases, it is important to understand the immune response to infection by myco- 

[0003] a ' The'antibody and T-oell responses to infection or inoculation with killed mycobacteria have been studied in 
humans and in animals. Human patients with tuberculosis or leprosy produce serum antibodies directed against at 
least 1 2 mycobacterial proteins. Some of these proteins are also recognized by well^haractenzed murine monoc tonal 
antibodies Mice immunized with mycobacterial lysates produce antibodies that are directed predominantly _to six £ 
tuberculosis and six M..jeprae protein antigens. Engers, H.D. Infect. Immun., 48:603-605 (1985); Engers, H.D., ge^ 
Immun 51 718-72oTl986rGenes encoding these 12 mycobacterial antigens have been cloned, and recombinan 
pTolei^pToducedfrom these cloneshave been used to investJgate the human T-lymphocyte response to mycobacten^ 
infection Husson, R.N. and R.A. Young, Proc. Natl. Acad. Sci., USA , 84:1679-1683 (1987); Young, R.A. etaf, NaU^ 
316 450-452 (1985); Britton, W.J. ej_ajv Lepj^Rev., 57, Suppl. 2, 67-75 (1986). 

[0004] Protection against mycobacterial disease involves cell-mediated immunity. Joint International Union Against 

Rev Infect Dis 3 1221-1250 (1981). T-lymphocytes cloned from patients or from volunteers immunized with killed 
mycobacteria ha ve been tested for their ability to recognize the recombinant mycobacterial proteins. [V^^ 
proliferation assays demonstrate that most of the antigens identified with monoclonal antibodies are invoked ir. the T- 
cell response to mycobacterial infection or vaccination in mice and in humans. Limiting dilution analysis indicates that 
20% of the mycobacterial-reactive CD4+ T-lymphocytes in mice immunized with M. tuberculosis recognize a single 
protein, the 65-kDa antigen. Kaufman, S.H.E. etaLEurJ. Immunol., 17:351-357 (1987). 

Summary of the Invention 

[0005] The present invention relates to the subject matter of the claims. The invention finds application in immune 
herapy or prophylaxis, which results in an induction or enhancement of an individual's immune response and as an 
immunotherapeutic agent whk* results in a decrease of an individual's response to his or her own cells. In the em- 
bodiment in which an individual's immune response is induced or enhanced, the induced or enhanced response can 
be a response to antigens, such as those derived from a pathogen or cander cell, or can be upregulation of the indi- 
vidual immune status, such as in an immune compromised individual. In immune prophylaxis, effects in an mdividua 
of a pathogen, which can be any virus, microorganism, parasite or other organism or substance (e.g., a toxin or toxoid) 
which causes disease or the effects in an individual of cancer cells, are prevented or reduced. In preventing or reducing 
adverse effects of pathogens which contain stress proteins (e.g., bacteria, parasite, fungus) an individuals immune 
response to the pathogen's stress protein(s) is induced or enhanced. The stress protein is administered joined to 
another antiqen by recombinant means lie joined to a fusion partner resulting in a fusion protein. 
[00061 Preventing or reducing adverse effects of viral pathogens which do or do not contain stress proteins, as well 
as preventingorreducingtheadverseeffects of cancer cells according to thepresentmethodjseff^^^ 
an individual's immune surveillance system. Enhancement of immune response can be effected by modulating the 
immune cells by stimulation with a fusion protein of the invention (e. g., comprising a bacterial stress protein). 
[0007] Where an individual's immune response is decreased, such as is used in treating autoimmune diseases 
f usion proteins comprising stress proteins known to be involved in the autoimmune response are administered to turn 
down an individual's immune response by tolerizing the individual to the stress proteins. Alternatively, he .mmune 
response to stress protein, which is known to occur in autoimmune disease, is reduced by interfering with the ability 
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nf immune cells which respond to stress proteins to do so. 

[00081 A fus on protein of the present invention oan be administered to an individual, and result in an immune re- 
ponse which provides protection against subsequent infection by a pathogen (e.g., bacteria, other mfectious agents 
rr P r 0 dl P «ress prcteins) or reduction or prevention of adverse effects of cancer cells. Alternative*, a fusion 
protein can be administered to an individual, general* over time, to induce immune tolerance agam st the ejected 
stress protein. For example, afusion protein can be administered in multiple doses over t.me ,n orderto induce immune 
tolerance against an autoimmune disease such as rheumatoid arthritis. 



Brief Description of the Drawings 



[0009] Figure 1 is a graphic representation of the homologies between mycobactenal antigens and known is ess 
proteins Figure 1 A is a representation of sequence similarity between portions of the M. tuberculosis 71 -kDa antigen 
Sues 1 Z TB 71 kD S) and the E. coli DnaK protein (residues 430-639). Figure 1 B is a representor , of sequence 
Sar^be^een portions of the MlJbTrculosis 65-kDa antigen (residues 1-540; TB 65 kDa) and the Ecoh GroEL 

" ES ( Ce e 2 1 fe 5 a 4 ?omparison of the amino acid sequence of the human P1 protein (573 residues) (SEQ ID NO: 
1) and the amino acid sequence of the groEL protein (547 residues) (SEQ ID NO: 2) 

[0011] Figure 3 is a comparison of the amino acid sequence of the human P1 prote.n (573 residues (SEQ ID NO 
! ) which is a homolog of groEL protein, and the amino acid sequence of the 65 kDa *ye£rae protein (540 res.dues) 

20 [ooT 2 ]' D Figure 4 is a comparison of the amino acid sequence of the human P1 protein (573 residues) (SEQ ID NO: 
') which is a homolog of the groEL protein, and the amino acid sequence of the 65kDa M. tuberculosis protem (540 

[SlT^gure ^a slmatic representation of selected stress protein fusion vectors which contain a pofylinker 
25 with multiple cloning sites permitting incorporation of a gene of interest. 

TooU Figure 6 is a schematic representation of the stress protein fusion vector, pKS70 containing the T7 RNA 
polymerase'promoter, a polylinker and the mycobacteria, tuberculosis hsp70 gene, and the stress protein fusion vector 
nK<^7P containina the HIV p24 qag gene subcloned into the pKS70 vector. 

[OoTs] FiS ? is a graph illustrating the anti- P 24 antibody titer in mice injected with the P 24-hsp70 fusion protein, 
30 p24 alone and hsp70 alone. 

Detailed Description of the Invention 

[0016] Cells respond to a variety of stressful stimuli by increasing the synthesis of specific stress proteins. The most 
exten ivet studied cellular response to stressful stimuli is the synthesis of heat shock prote.ns (hsp) by ■ ,ce I duced 
by a sudden increase in temperature. Because many of the heat shock proteins are also .nduced by othe^resses^ 
thev are frequently called stress proteins. Stress proteins and their relatives appear to help assemble and d ^assemble 
nTcSZ in bacteria, the major stress proteins, hsp70 and hs P 60, occur at moderate levels in cells that have 
noTbTe Tre sedb 

for 1-3% of total E coli protein, but can accumulate to about 25% under stressful condrtions. Eukaryot.c hs P 70 and 
hsp6C > P^eS 1-noTacLmulate to these extreme levels. Their levels range from undetectable to moderate* abun- 

dant depending on the organism and cell type. „ WQi i Q hi Q 
[0017] Thepresentinventionisbasedontheobservationthatstressproteinsareamongthemajorantgens^ 

for presentation to T lymphocytes and may be common immune targets in a broad spectrum of infectious diseases. 
%!£££L to stress proteins are Lived in immune surveillance by the body and . variety of 
types has been shown to recognize highly conserved stress protein determ nants. Several 
below, suggest a model of immune surveillance in which self-reactive T cells provide a first line of defense agamst 
infection or other invasion by pathogens, which include, but are not limited to, viruses, microorganisms, other organ- 
rLbsteTce such as toxins and' toxoids, and agents which cause eel, transformation, by recogmzing and he P ,ng 
o eliminate stressed autologous cells, as well as cells infected with intracellular pathogens. Without waning to be 
bou d by his model, it is presented as one means by which it is possible to explain why prokaryot ic and eukaryot c 
celte respond to a variety of potentially damaging stimuli, such as elevated temperature, by increasing the synthesis 
oSaS 

5ST ligation of antigens involved in the immune response to the tuberculosis and leprosy bacilli 
c?Li S and M. leprae ) initially led to the observation that a variety of stress proteins are among the major targets of 
the immune response, as is described at greater length below. kmar ,*r.*» 
[0019] Further assessment has demonstrated that stress proteins may be common immune targets m a broad spec- 
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trum of infectious diseases. Sequence anaiysis has reveaied 70-kDa heat shock protein 

S^I^«2Sd« that the stress response may be a general component of infectior ^« 
Si s should be considered among candidates for subunit vaccines-AI. e^ «M 5 ia t L seTed 

fnves ioaEdTiany of the characteristics of the response are common to all organisms and the hsp .are among 
hemS 

SS=r=r=SHSS 

"la. temperatures and have been shown to have key functions in norma. cell n*tab £^ u * * ^ 
rrsia Ann Rev Genet 22 631-677 (1988). Because the stress response is common to prokatyotes ana euKa^ow 

first line of defense against infection and cell transformation. 
K/i yrnh^tarial Stress Proteins are Targets of t he Immune Response 

ro0211 An intriguing relationship between stress proteins and the immune response to ^ coba ^; ia '^.° s n m ^ S s 
teen observed. A more detailed examination of stress protein determinants and immune response mechanisms ,s 

sS^know TstrL pr oteins. For reaso ns discussed in Example 1 , It is concluded that two of the * 

^ZZ TSl^^^ s are hom0, ° 9lleS ° f the ^ ° naK Gro ^ ^ M miosis 
S in mice im munization with m ycobacterial lysates elicits antibody responses to at leas six M^tubercu o s 

1 f 1 »12Z ^similar number of M leprae protein antigens. Monoclonal antibodies specific for these proteins 
recognize this antigen. Kaufmann, S.H., gtal, Eur. J. Immunol, 17:351-357 (1987). 
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Emmrich. R. eTaL J. Exp. Med, 163.1024-10^ pyaoj, wiubiaid, « ' T , vmphoc ytes 

human T cXiol were shown to recognize one or more of the mycobacterial stress prote.ns. 
Stress Proteins are Immune Targets in Infec tions bv Pathogens 

f00261 The observation that stress proteins are important targets of the immune response to mycobacte, ial inf ection 

R^ft7l3 M986V Nene V., pt al , Mol. Biochem. Parasitol., 21_:179 (1986), Ardesmr, k, eiai^ emo^ ■ - * / 
83.8713 (iSBbj, rsiene, v., 2i_- - m QR7V Selkirk M E et al., J. Cell Biochem., 12D :290 (1988), Engman, 

"So^si. and «Wa*. H.p90 is .!» a W of .nlibodie. in «"•> « - »» hs * 

berculosis hso60 Koga T, et al. (1989). Although the epitope recognized by these CTL on infected mac r°P^ges 
interferon stimulation. 

Stress Proteins as Immune Targets in Transformed Cells 

100281 Stress proteins appear to be produced at high levels in at least some transformed cells. Bensaude O. and 
E£L M BMBO J 2 173-177 (1983). An 86 KDA murine tumor antigen has been found to be homo ogous to 

hat had been seeded with cultured tumor cells. All of the protected mice had high titers of ant,-hsp90 serum antibody . 

^^^^^^ 

help eliminate nascent tumor cells. 

Stress Proteins and Autoimmune Processes 
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KiS™*. o, «. M. ^^^^S^T^WI^aMd syndic antigen 

M. tub erculosis. . Q rthrit«n*nir T rells have been sought for a number 

[0030] The rat and M. tuberculosis antigens " c0 9™^ to be the cross-reacts 

of years. A number of different proteins present ,n synov al men*ranes have £ee r. prop w 
rat antigen, but were iater discounted as Procedures for the punf.cat.on of the e prote n. imp ^ 
- Na,l. Acad. SCI.. USA, 82:5117-5120 ( 985 ; l-^shrtz ■■ afef»Sgff ,„j n Fda TvO 

wtoS antigen recognized by the arthr.togen,c T ceHs was ^ en «V sh ° wn l ° ™ " 1} P Using a combination of 
aOiature, 331:171 (1988), which has now »^^ nl ^^^^^ "as bee'n identified as the 
Iru-n^dTecombinant 65 kDa proteins and Jj^'^^££l assays. Now that it is clear that some 
minimum stimulatory sequence for ^f B .^' C ^lS^ the rat autoantigen is also hs P 60. 
autogenic T cells recognize ^ c f a ^^ whether T lymphocytes 

[0031] The results obtained in the adjuvant arthritis model J^JJJ™" investigators have found not 

rom human rheumatoid arthrrtis patients also r ^ ze J^ that these T ceils 

only that patients with rheumatoid arthritis have T cells that ™" J^^g^^^ot^ed with uncloned T 
havldiveL phenotypes. Substantia. pro. tf erat,v = 

cells (predominantlyCD4+)frombothsynov,ali« P Lancet ii, 

in synovial infiltrates. Abrahamson, T.G., S^L|SgJdn^ 

305^306 (1986). Ho,osh«z etaL founj ^^^^^^SZSl J., ^Nature, 339:226-229 
to ^tuberculosis antigens were CD4 J ™ ^ assi d a role in imm unity. One of the Y /6 

(1 989). This observation is interesting because yB T cells have ye : » d g proliferation 
clones was tested for its ability to respond to puntad ^^^^SS^SS! for autoreactive Lamb and 
assays. Due to the conserved "^^l «^S^lM0a^# 
coworkers have shown hat Polyclonal T ce lis from synovial inMja g ^ mycobacteria| stress 

■ ■ _ • — i:. ni+h ritie 



arthritis, as well as in adjuvant arthritis 
35 Stress Proteins and Immune Surveillance 
stress Proteins and Immune Surveillance 
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[0 03 2] AvaHetyofdifferentTceiltypeshasnowbeen^ 

nants. The ability of cells to respond to stress by ""M^" ^™JJ recognizing se « stress protein 
presence of T cells of diverse phenotypes in healthy ^^*^^^ fB(Mm and by cell transformation, 
determinant obse^^^^^ 

al, suggest a model of '^"""^ wl ^ n ^^ n XSn^ed autologous cells, as well as cells infected wrth 
and transformation by recogniz.ng and helping to ehm mate s ^ sea J determinants might be in- 

tracellular pathogens. The pool of ft***? '^"^e gu f and maintained by frequent stimulation 

Z Sa. defense that need not await the development ^^J^, be capable of discriminating 
[0033] The lymphocytes which recognize conserved stre* P^'^^^™^ in P normal cells, although 
between normal and stressed cells. Since many stress J*^"^^"^ cells may escape destruc- 
at lowerlevelsthaninstressed ceils, the potentiafoa^ 

tionby expressingonlysubstimulatorylevelsof ^P^^^^at many stress proteins have altered 
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a disease. 



Modulation of Immune Response 

[0034, The precise relationship between stress P^-^ 

lined. When cells are subjected to a variety of stresses they ^^^^^J^c,,,,,,^^ 
set of stress proteins. Some stress proteins, mclud.n the P 10 *^^™^^ Lindquist, S., Annu. Rev, 
cel. under norma, growth conditions and are ^^^S^XS^^ Lrmjto^^ 
Biochem. 55: 1151-1191 (1986); Neidhardt , F.C. an I RA J L [ 0 w K B Magasanik, B. Schaechter, M. 

proteins, as has now been shown to be the case. inri i„iH„al such as a human, other mammal or other 

0035] It is possible to modulate the immune ^^^^^^^^ enhance or induce an 
vertebrate, by altering the individual's response to stress proteins. In P™£J^ P S(Jcn as toxins , toxoids) 

individual's response to a pathogen (e.g., bactena virus, %™^*°^Z™Z^ as in an immune com- 
er to cancer cells or enhance or induce an upregufction of an individual ' ™ u ™ such as ^ 
promised individual or HIV-infected individual); and to ^J^^^ p esent inve ntion 
In some forms of arthritis. In addition, admiration *^£^S^hS stress proteins contain re- 
provides protection against subsequent infechon by a P*»*£" n * J^HinurKHtanlnant antigens in 
gions of highty conserved amino acid sequences " ^bl used to elicit strong immune 
bacterial and other infections. Therefore, it is reasonable to expec stress^ '^2^^, enhanoe an immune response 
responses against a variety of pathogens. The stress protein "T^*^?^^ or other stress 
to pathogens can be the stress protein of the pathogen against wh, c a Qr amjn0 acjd 
protein, a portion of that protein of sufficient size to stimulate th de sired 7"™ in amin0 aci d 
sequence which is the functiona. equivalent °^e stre^ protem in ^^^^ e J pmsesMm 
se q quenc,tothatofthe stress proteintobec^ R ^ The term 
similar to that which occurs in response to the stress prttan) in me ma acjd ^ Qf 
"sufficiently homologous in amino *"^^^£T£Z sTess protein amino acid sequence; in 

rre^ 
^^^^^ 

as: ;r; isssasss * * r „ an **** « 

status and for use in inducing immune tolerance in an ind^ 

[0037] The fusion proteins of the present invention car, ^ 0 y can be admini stered 

response of an individual (e.g., a human, other mammal or ^^^J^^Z of the streS8 protein which 
as a' vaccine which is comprised o, the fusion protein ^^f^^^X^^ which containS 
is of sufficient size to stimulate the desired immune response. The vacan can be a sp 

a specific stress protein of a ^^^i^IlC^^^M* 
stressprotein.lnthiscase,s.ncethepathogensst ^P^'^™ % J ress teins . Blander, S.J., at at, J^v 
to induce an immunoprophylactic response specific to the ' P^ogen » ~ J a|| or a ~ rtion (e . g „ 

invest, 91:717-723 (1993). This can ^ «^2^3S onTmune re ponse) of the pathogen's stress 
sufficient amino acid sequence to ^^T^^^S^^ to thaf of the stress protein sequence 
protein or of another protein having an amino acid sequence sumc,e ™y f Datnoge n which does 

tostimulate the immune response to thepathogen'sstressp^^ 

not contain stress proteins, (e.g. some viruses) or *e condrt or of ^^^^^J^^y^, 
. proteinsorhighfyconservedstressprotei^ 

canbeadministeredasatypeof-generarvaccinetoachievean upr^ a vacc i ne which includes a 

of such a vaccine will enhance the existing ^ m *™™^™Z^^Z^J^ resutt in an immune 
bacterial, or other stress protein can be administered o enhanc , the <™£Xw£ ™ ^ vaccine can 
response against a pathogen which does not contain predate an individual's immune 
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mtl proteins can be used to enhance immune surveillance by applying local hea tor 
or chano.es in condition which induce the stress response in the individual being treated. (Th.s can also be employed 
nconi nct 

P r 2 o taining patho'gen or in conjunction with the general vaccine, described above, administered to enhance he 
immune response against a pathogen which does not contain its own stress proteins, cancer, or to upregulate the 
mmune status of anTdividua^). For example, it is known that increased levels of stress proteins are produced ,„ many 
"pes of clter ceTs. Therefore, enhancement of the immune surveillance system can be used to facilitate destruction 
and/or to prevent progression or establishment of cancer cells. r _™ ne * to 

00?9 T P he presentation also finds application in the modification or modulation of " <*^£Z^ 
hi. nr her own cells (e a as in autoimmune diseases). There are at least two ways in which the present invention can 
££7EZ£S$M^t. stress proteins, such as heat shock proteins (e.g., hsp 70 and hs P 60), are nown 
t betted in autoimmune disease. It is, thus, possible to turn down an individual immune response, resulting in 
t e nSual becoming more tolerant of the protein. Second, because It is known that ^^^^^ 
component of the immune response in certain autoimmune diseases can be to stress proteins, it n possible to selec 
So interfere with the ability of immune cells which normally interact wrth such proteins to do so . Th s can 
bedone fo example by administering monoclonal antibodies that bind to specific T cell receptors and delete or d.sable 
sue S^SSratherthan knocking out immune cells, the stress response in cells can be turned down by 
admin s erinTalg capable of reducing a cell's abilKy to undergo the stress response. For example a drug ^targeted 
toTspTcSor heat shock transcription factor, which is needed to stimulate heat shock genes, can be administered. 
Z SSS!XT^ rendered nonfunctional or subfunctional and, as a result, cells" ability to undergo the stress 

Vhelt^X may be administered as a vaccine which is comprised of two moieties: a stress p^tein 
anda othe7substance(refenedtoas 

The ^o moieties are jo ned to form a single unit by recombinant techniques.(Example. 2.). The result a recombinant 
fusion prate in which includes the stress protein and the antigen in a single molecule. This makes ,t possible to produce 
and ouS a stoqle recombinant molecuto in the vaccine production process. The stress protein can be seen to act as 
Z ^Hc^r ^ it stimulates strong humoral and T cel. responses to the substance to which the stress 

demonstrated in Example 3, the HIV P 24 gag gene was subcloned into the , ~ P""^»£ ^ 
pKS70 (Figure 6), containing the T7 RNA polymerase promoter, a polylinker and the mycofcacter/a/ 
oene The resulting vector pKS72 (Figure 6) was used to produce the P 24-hsp70 fusion protein in E - ^djuvant- 
fee P X p24-h8 P 70 fusion protein was injected into Balb/c mice and as shown in Figure 7, the ant,-p2 Urrhbody 
Z was 2 'orders of magnitude higher in mice injected with the P 24-hsp70 fusion protein than ,n mice injected with 
p?4 Ze or hs P 70 atone. Mice injected with P 24 and the adjuvant, alum, also produced an antibedy response , to 
KadelnstrableTcell response was seen in mice injected with the P 24-hsp70 fusion protein and inm.ce injected 

r00421 24 T^stress protein stress protein portion, stress protein functional equivalent and the substance to which the 
SJSISS. produced or obtained using known techniques. For example, the stress protein or stress 
P S poln can be obtained (isolated) from a source in which it occurs in nature. 

expressing a gene encoding the desired stress protein or stress protein port.on or can be synthesized chemically or 

SntSon sd 1 to for exampie^heparticular fusion protein being administered, the type of indmdua, *w om 
he us ion protein is being administered, the age and size of the individual, the condit.on being treated « r prevented 
and the severity of the condition. Those skilled in the art will be able to determine using no more than routine experi- 
mpntatinn the aDDrooriate dosage to administer to an individual. 

SS V ou Eery systems can be used to administer an effective dose of the vaccine of the present invention. 
Eods on troduction^nciude, for example, intradermal, intramuscular, intraperitoneal '^T^^^ 
^tranasal epidural and oral routes. Any other convenient route of administration can be used nfusion of a bolus 
i^iAtttf murtiple injections over time, absorption through epithelial or mucocutaneous linings such as, oral 
murnca rprtal and intestinal mucosa) or a series of injections over time. 

553 it preseSeln is further illustrated by the following exemplification, which is not intended to be hmrtmg 



in any way. 
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EXEMPLIFICATION 

EXAMPLgJ isolation and Characte^ tian of Mycobacterial Stress Protein Antigens 

[0046] Recombinant DNA Clones. The iso.ation and characterization of MJiSH^-ittt^g^ 

Ul^te tt?£2SS£* Engineering (Cold 

produced were as described. Davis^ R . W »ff ™g ™ es were determine d for both strands of DNA. Com- 

SONA^ 

ligated in the EcoRl site. ... Qa * ani n a\ medium were centrifuqed and resuspended in isotonic 

[0049] OwmlghtculturesofEj^etra.^^ 
phosphate-buffered saline atace.ldensrty^ 

Suffercontaining 2% (wt/vol) NaDodSo. was were prepared by electro- 

electrophoresed on 12% (wt/vol) polyacrylam.de gels in the pres . e ^ e J ™^ , antibodi e S was assayed with 
phoretictransferoftheproteins^ 
a peroxidase-conjugated secondary antibody as de scn ^^^^ to the mycobac- 

[M50] SixMjubercyJoslsandsixM^ 

teria. pathogens (Table 1). To obtain clues to the normal lib raries (Husson, 
so DNA clones encoding these proteins, isolated by using monec lona. ^ (London) 316 : 

R.N. and Young, R.A., Proc. Natl. Acad. Sc.., ^^.^ 1^^" ^^^^^'jj^^j bave been^brnittedto the GenBank 
450-462 (1 985)) were subjected to sequence analysis. The sequences eluc.datea 

[O^tS^ 
35 during infection (Table 1). 



40 



45 



50 



55 
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TABLE 1 

MYCOBACTERIAL PROTEIN ANTIGENS 



Protein, kDA 



M. tuberculosis 



71 



Recognized by Human T 
Celts 



Subjected to sequence 
analysis 



Homology with known 
proteins 



DnaK 



65* 



GroEL 



38 



19 



None 



14 



12 



ND 



M. leprae 



70 



ND 



DnaK 



65 



GroEL 




Mycobacten^ 

ZZZt^LT^^ theT^DAantigens of M. bovis BCG (BaciHus Caimette-Gurein), which is ***** to the M. tubercu.osis 

65-kDA antigen. 

+ A.S. Mustafa, J R. Umb, D. Young and R.A. Young, unpublished data. 

F00521 The insert DNA of lambdagtil clone Y3271 (Husson, R.N., etaLProc. Natl. Acad. Sci USA 84: 1679-1683 

ge^e p'duct (unpubhshld data), indicating that the EcolidnaK^operon structure ,s ;conserved „ 
and consistent wKh the conclusion that the mycobacterial 71-kDa antigen is a homologue of the co dnaK gene 
"1 of the dnaK gene is a member of the 70-kDa heat shock protein 

among prokaryotes and eukaryotes (Bardwell, J.C., et aL, Proc. Natl. Acad. Set., USA, 81 . 848-852 (1984), L.ndquist, 

En M tu^eSs and f^e are both members of the 70-k Da heat shock protein famity of stress > pro e.n. 
SSq ' Th^cjcTenaies^tigen. The 65-kDa antigens of M. tuberculosis and MJe^ are involved n the 

316- ^(Sro^ ^S^* ™- ^ cterioL 169: 1080-1088 (1987); Mehram, V et J 
Natl Acad Sci USA 83: 7013-7017 (1986)), revealing that the amino acid sequences of the 65-kDa antigens of £ 
SS^ fflMP NO: 4) and Mjirae (SEQ ID NO: 3) are 95% identical. These proteins sequences exhibited no 
sianificant sequence similarity to proteins in the GenBank database. „^,„ Hirorto ri 

SS« Verification of these proteins was based on the observation that some monoclonal antibodies directed 
aga n 1 1 e m^Sel 65^Da antigens cross-react with an EcoU protein of 60kDa. JLM cells transformed wrth 
againsiinemycoD^ » S ci.,USA 74: 5463-5467 (1977), which contains the Ecolisro 
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65-kDa protein sequences with those determined for E.coligroEl (C. Woolford K. TilJ , C. Georgopoulous, and R.H., 
unpublished data) revealed the extent of the sequence similarity as shown in Rgure IB. 

1151-1191 (1986), Nature, jjj. J^u om y» J rhacillus Calmette-Guerin) cultures grown in zincdeficient 

lSi.pL" seoueJc pJLl DNA MM no » S *.n, scenes — y ,o 

proteins in the GenBank database. cnvhean 17-kDa protein heat shock 

(1987). 

P^o, £ o congtmction of at*- Protein-Fusi™ yfaccings for Use as Adjuvgntfrgg Carriers in Immunizations 
EXAMPLE 3 AD-IUVANT-FREE CA RRIER EFFECT OF HSP70 «V VIVO 

m061l The stress protein fusion vector pKS70 (figure 6), containing the T7 RNA polymerase P^oter a poster 

alone produced a demonstrable T cell response. 
Equivalents 

encompassed in the scope of the following claims. 
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SEQUENCE LISTING 
[0064] 

5 (1) GENERAL INFORMATION: 

(i) Applicants: Whitehead Institute for Biomedical Research and Medical Research 

(ii) TITLE OF INVENTION: Stress Proteins and Uses Therefore 

10 

(iii) NUMBER OF SEQUENCES: 4 

(iv) CORRESPONDENCE ADDRESS: 

, 5 (A) ADDRESSEE: Hamilton, Brook, Smith & Reynolds, P.C. 

(B) STREET: 2 Militia Drive 

(C) CITY: Lexington 

(D) STATE: MA 

(E) COUNTRY: USA 
20 (F) ZIP: 02173 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 
25 (B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #1 .0, Version #1 .25 

(vi) CURRENT APPLICATION DATA: 

30 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 

35 (vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: US 08/073,381 

(B) FILING DATE: 04 June 1993 

40 (viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Granahan, Patricia 

(B) REGISTRATION NUMBER: 32,227 

(C) REFERENCE/DOCKET NUMBER: WHI88-08AFA2 

45 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: (617) 861-6240 
so (2) INFORMATION FOR SEQ ID NO:1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 575 amino acids 
55 (B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1: 



Met 
l 



Leu Arg Leu Pro Thr Val Phe Arg Gin Met Arg Pro Val Ser Arg 
5 10 IS 



Val Leu Ala Pro Hia Leu Thr Arg Ala Tyr Ala Lys Asp Val Lys Phe 
20 " 30 

Qly Ala Asp Ala Arg Ala Leu Met Leu Gin Gly Val Asp Leu Leu Ala 



35 



40 « 



Asp Ala Val Ala Val Thr Met Gly Pro Lys Gly Arg Thr Val He He 
50 55 «0 

Glu Gin Ser Trp Gly Ser Pro Lys Val Thr Lys Asp Gly Val Thr Val 
65 
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Ala Lys Ser lie Asp Leu Lys Asp Lys Tyr Lys Asn lie Gly Ala Lys 



85 



90 



95 



Leu 



Val Gin Asp Val Ala Asn Asn Thr Asn Glu Glu Ala Gly Asp Gly 



100 



105 



110 



Thr Thr Thr Ala Thr Val Leu Ala Arg Ser lie Ala Lys Glu Gly Phe 
115 120 125 

Glu Lys lie Ser Lys Gly Ala Asn Pro Val Glu lie Arg Arg Gly Val 
130 135 140 

Leu Ala Val Asp Ala Val lie Ala Glu Leu Lys Lys Gin Ser Lys 
ISO 155 • 160 



Met 

145 



Pro Val Thr Thr Pro Glu Glu lie Ala Gin Val Ala Thr lie Ser Ala 
165 l™ 175 

Asn Gly Asp Lys Glu He Gly Asn lie He Ser Asp Ala Met Lys Lys 



180 



185 



190 



Val Gly Arg Lys Gly Val He Thr Val Lys Asp Gly Lys Thr Leu Asn 

200 205 



195 



Asp 

Ser 
225 

Asp 



Glu Leu Glu He He Glu Gly Met Lys Phe Asp Arg Gly Tyr lie 
210 215 220 

Pro Tyr Phe He Asn Thr Ser Lys Gly Gin Lys Cys Glu Phe Gin 



230 



235 



240 



Ala Tyr Val Leu Leu Ser Glu Lys Lys He Ser Ser He Gin Ser 



245 



250 



255 



He val Pro Ala Leu Glu He Ala Asn Ala His Arg Lys Pro Leu Val 

265 270 



260 



He lie Ala Glu Asp Val Asp Gly Glu Ala Leu Ser Thr Leu Val Leu 
27S 280 285 



Asn 



Arg Leu Lys Val Gly Leu Gin Val Val Ala Val Lys Ala Pro Gly 



290 



295 



300 
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Phe Gly Asp Asn Arg Lys Asn Gin Leu Lys Asp Met Ala lie Ala Thr 



305 



3X0 



315 



320 



Gly Gly Ala Val Phe Gly Glu Glu Gly Leu Thr Leu Asn Leu Glu Asp 



325 



330 



335 



10 



Val Gin Pro His Asp Leu Gly Lys Val Gly Glu Val lie Val Thr Lys 

345 350 



340 



15 



20 



25 



30 



35 



40 



45 



Asp Asp 



Ala Met Leu Leu Lys Gly Lys Gly Asp Lys Ala Gin He Glu 



355 



360 



365 



Lys 



Arg He Gin Glu lie He Glu Gin Leu Asp Val Thr Thr Ser Glu 



370 



375 



380 



Tyr Glu Lys Glu Lys Leu Asn Glu Arg Leu Ala Lys Leu Ser Asp Gly 
385 390 395 «0 

val Ala Val Leu Lys Val Gly Gly Thr Ser Asp Val Glu Val Asn Glu 



405 



410 



415 



Lys 



Lys Asp Arg Val Thr Asp Ala Leu Asn Ala Thr Arg Ala Ala Val 



420 



425 



430 



Glu Glu Gly lie Val Leu Gly Gly Gly Cys Ala Leu Leu Arg Cys lie 

440 445 



435 



Pro 



Ala Leu Asp Ser Leu Thr Pro Ala Asn Glu Asp Gin Lys lie Gly 



450 



455 



460 



lie Glu lie lie Lys Arg Thr Leu Lys lie Pro Ala Met Thr lie Ala 

475 



465 



Lys Asn 



470 



Ala Gly Val Glu Gly Ser Leu He Val Glu Lys He Met Gin 



485 



490 



495 



50 



Ser Ser 



Ser Glu Val Gly Tyr Asp Ala Met Ala Gly Asp Phe Val Asn 



500 



505 



510 



Met 



Val Glu Lys Gly He lie Asp Pro Thr Lys Val Val Arg Thr Ala 



515 



520 



525 



55 
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Leu Leu Asp Ala Ala Gly Val Ala Ser Leu Leu Thr Thr Ala Glu Val 

530 535 540 

val Val Thr Glu lie Pro Lys Glu Glu Lys Asp Pro Gly Met Gly Ala 
545 " 550 555 560 

Met Gly Gly Met Gly Gly Xaa Xaa Gly Met Gly Gly Gly Met Phe 
S65 570 575 

INFORMATION FOR SEQ ID NO:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 575 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 



Xaa Xaa Xaa Xaa Xaa Xaa 



Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 



x 5 10 15 

Xaa Met Ala Xaa Xaa Xaa Xaa Xaa Xaa Xaa Ala Lys Asp Val Lys Phe 
20 25 30 

Gly Asn Asp Ala Arg Val Lys Met Leu Arg Gly Val Asn Val Leu Ala 
35 «o 45 

Asp Ala val Lys Val Thr Leu Gly Pro Lys Gly Arg Asn Val Val Leu 
50 . 55 M 

Asp Lys Ser Phe Gly Ala Pro Thr He Thr Lys Asp Gly Val Ser Val 

6S 70 « 80 

Ala Arg Glu He Glu Pro Glu Asp Lys Phe Glu Asn Met Gly Ala Gin 
85 90 9S 



16 
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10 



15 



20 



Met Val Lys Glu Val Ala Ser Lys Ala Asn Asp Ala Ala Gly Asp Gly 
100 105 110 

Thr Thr Thr Ala Thr Val Leu Ala Gin Ala He He Thr Glu Gly Leu 
115 120 125 

Lys Ala Val Ala Ala Gly Met Asn Pro Met Asp Leu Lys Arg Gly He 

130 135 140 

Asp Lys Ala Val Thr Ala Ala Val Glu Glu Leu Lys Ala Leu Ser Val 
145 150 155 160 

Pro Cys Ser Asp Ser Lys Ala He Ala Gin Val Gly Thr He Ser Ala 
165 170 175 

Asn Ser Asp Glu Thr Val Gly Lys Leu He Ala Glu Ala Met Asp Lys 
180 185 190 



25 



Val Gly Lys Glu Gly Val He Thr Val Glu Asp Gly Thr Gly Leu Gin 
195 200 205 



30 



35 



Asp Glu Leu Asp Val Val Glu Gly Met Gin Phe Asp Arg Gly Tyr Leu 
210 215 220 

Ser Pro Tyr Phe He Asn Lys Pro Glu Thr Gly Ala Val Glu Leu Glu 
225 230 235 240 

Ser Pro Phe He Leu Leu Ala Asp Lye Lys He Ser Asn He Arg Glu 
245 250 255 



40 



Met Leu Pro Val Leu Glu Ala Val Ala Lys Ala Gly Lys Pro Leu Leu 
260 265 270 



45 



50 



He He Ala Glu Asp Val Glu Gly Glu Ala Leu Ala Thr Ala Val Val 
275 280 285 

Asn Thr He Arg Gly He Val Lys Val Ala Ala Val Lys Ala Pro Gly 
290 295 300 



55 
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Phe Gly Asp Arg Arg Lye Ala Met Leu Gin Asp He Ala Thr Leu Thr 
305 310 315 320 

Oly Gly Thr Val He Ser Glu Glu Xaa lie Gly Met Glu Leu Glu Lys 



325 



330 



335 



Ala Thr Leu Glu Asp Leu Gly Gin Ala Lys Arg Val val lie Asn Lys 

345 350 



340 



Asp 



Gly 



Thr Thr Thr He He Asp Gly Val Gly Glu Glu Ala Ala lie Gin 



355 



360 



365 



Arg val Ala Gin He Arg Gin Gin He Glu Glu Ala Thr S.er Asp 



370 



375 



380 



Tyr Asp Arg Glu Lys Leu Gin Glu Arg Val Ala Lys Leu Ala Gly Gly 



385 



390 



39S 



val Ala val He Lys Val Gly Ala Ala Thr Glu Val Glu Met Lys Glu 
405 410 415 

Lvs Lys Ala Arg Val Glu Asp Ala Leu His Ala Thr Arg Ala Ala Val 
* * 425 «0 



420 



Glu 



Ser 



Glu Gly Val Val Ala Gly Gly Gly Val Ala Leu He Arg Val Ala 



435 



440 



445 



Lys Leu Ala Asp Leu Arg Gly Gin Asn Glu Asp Gin Asn val Val 



450 



455 



460 



Ser Ser Ser Leu Xaa Arg Ala Met Glu Ala Pro Leu Arg Gin He Val 

475 «° 



465 



Leu 



Gly 



470 



Asn cys Gly Glu Glu Pro Ser Val Val Ala Asn Thr Val Lys Gly 
485 4 *0 495 

Asp Gly Asn Tyr Gly Tyr Asn Ala Ala Thr Glu Glu Tyr Gly Asn 



500 



505 



510 



50 



55 
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Met lie Asp Met Gly He Leu Asp Pro Thr Lys Val Thr Arg Ser Ala 
515 520 525 

Leu Gin Tyr Ala Ala Ser Val Ala Gly Leu Met lie Thr Thr Glu Cys 
S30 535 540 



Met val Thr Asp Leu Pro Lys Asn Asp Xaa Ala Ala Asp Leu Gly Ala 

545 



550 555 560 



Ala Gly Gly Met Gly Gly Met Gly Gly Met Gly Gly Met Met Xaa 
565 570 575 



INFORMATION FOR SEQ ID NO:3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 573 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 

Met Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
1 5 10 15 

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Ala Lys Thr He Ala Tyr 
20 " 30 

Asp Glu Glu Ala Arg Arg Gly Leu Glu Arg Gly Leu Asn Ser Leu Ala 



35 



40 « 



Asp Ala val Lys Val Thr Leu Gly Pro Lys Gly Arg Asn Val Val Leu 



50 



55 



60 



Glu Lys Lys Trp Gly Ala Pro Thr He Thr Asn Asp Gly Val Ser He 
65 



70 M W 
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Ala Lys Glu He Qlu Leu Glu Asp Pro Tyr Glu Lys lie Gly Ala Glu 



85 



90 



95 



Leu 



Thr 



val Lys Glu val Ala Lys Lys Thr Asp Asp Val Ala Gly Asp Gly 



110 



100 "S 
Thr Thr Ala Thr Val Leu Ala Gin Ala Leu Val Lys Glu Gly Leu 



115 



120 



125 



Arg Asn Val Ala Ala Gly Ala Asn Pro Leu Gly Leu Lys Arg Gly He 



130 



135 



140 



Glu Lys Ala val Asp Lys Val Thr Glu Thr Leu Leu Lys Asp Ala Lys 



145 



150 



155 



160 



Glu val Glu Thr Lys Glu Gin He Ala Ala Thr Ala Ala lie Ser Ala 



165 



170 



175 



Xaa Gly Asp Gin Ser He Gly Asp Leu lie Ala Glu Ala Met Asp Lys 



180 



185 



190 



val Gly Asn Glu Gly Val lie Thr Val Glu Glu Ser Asn Thr Phe Gly 



195 



200 



205 



Leu 



Gin Leu Glu Leu Thr Glu Gly Met Arg Phe Asp Lys Gly Tyr lie 



210 



215 



220 



Ser Gly Tyr Phe Val Thr Asp Ala Glu Arg Gin Glu Ala Val Leu Glu 

235 240 



225 



230 



Glu Pro Tyr He Leu Leu Val Ser Ser Lys Val Ser Thr Val Lys Asp 



245 



250 



255 



Leu Leu Pro Leu Leu Glu Lys Val lie Gin Ala Gly Lys Ser Leu Leu 
260 265 270 

lie lie Ala Glu Asp Val Glu Gly Glu Ala Leu Ser Thr Leu Val Val 
275 280 285 



Asn Lys 
290 



lie Arg Gly Thr Phe Lys Ser Val Ala Val Lys Ala Pro Gly 
295 
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Phe Gly Asp Arg Arg Lys Ala Met Leu Gin Asp Met Ala lie Leu Thr 
305 

Gly Ala Gin Val lie Ser Glu Glu Xaa Val Gly Leu Thr Leu Glu Asn 
325 330 335 

Thr Asp Leu Ser Leu Leu Gly Lys Ala Arg Lys Val Val Met Thr Lys 
340 345 350 

Asp Glu Thr Thr lie Val Glu Gly Ala Gly Asp Thr Asp Ala lie Ala 



355 



360 



365 



Gly Arg Val Ala Gin lie Arg Thr Glu lie Glu Asn Ser Asp Ser Asp 



370 



375 



380 



Tyr Asp Arg Glu Lys Leu Gin Glu Arg Leu Ala Lys Leu Ala Gly Gly 
385 



val Ala Val He Lys Ala Gly Ala Ala Thr Glu Val Glu Leu Lys Glu 
405 * 10 415 

Arg Lys His Arg He Glu Asp Ala Val Arg Asn Ala Lys Ala Ala Val 



430 



Glu 



Pro 



420 «5 
Glu Gly He Val Ala Gly Gly Gly Val Thr Leu Leu Gin Ala Ala 



435 



440 



445 



Ala Leu Asp Lys Leu Lys Leu Thr Gly Asp Glu Ala Thr Xaa Gly 



450 



455 



460 



Ala Asn 
465 



He Val Lys Val Ala Leu Glu Ala Pro Leu Lys Gin He Ala 



470 



475 



480 



Phe Asn ser Gly Met Glu Pro Gly Val val Ala Glu Lys val Arg Asn 

490 « s 



485 



Leu 



Ser Val Gly His Gly Leu Asn Ala Ala Thr Gly Glu Tyr Glu Asp 



500 



505 



510 



Leu Leu Lys Ala Gly Val Ala Asp Pro Val Lys Val Thr Arg Ser Ala 

520 525 



515 
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Uu Gin Asn Ala Ala Ser He Ala Gly Leu Phe Thr Thr Xaa Glu Ala 



530 535 540 



val Val Ala Asp Lys Pro Glu Lys Thr Ala Ala Pro Ala Ser Asp Pro 



545 



550 555 560 



Thr Gly Gly Met Gly Gly Xaa Met Asp Xaa Xaa Xaa Phe 
565 S70 

(2) INFORMATION FOR SEQ ID NO:4: 
(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 573 amino acids 

(B) TYPE: amino acid 
2 o (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 



Met Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
1 5 10 15 

xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Ala Lys Thr lie Ala Tyr 
20 25 30 

Asp Glu Glu Ala Arg Arg Gly Leu Glu Arg Gly Leu As* Ala Leu Ala 
35 40 45 

Asp Ala Val Lys Val Thr Leu Gly Pro Lys Gly Arg Asn Val Val Leu 
50 

Glu Lys Lys Trp Gly Ala Pro Thr lie Thr Asn Asp Gly Val Ser lie 
65 



Ala Lys Glu lie Glu Leu Glu Asp Pro Tyr Glu Lys He Gly Ala Glu 
85 



90 »5 
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10 



20 



35 



Leu Val Lys Glu Val Ala Lys Lys Thr Asp Asp Val Ala Gly Asp Gly 
100 105 110 



Thr Thr Thr Ala Thr Val Leu Ala Gin Ala Leu Arg Lys Glu Gly Leu 
115 



120 125 



Arg Asn 



Val Ala Ala Gly Ala Asn Pro Leu Gly Leu Lys Arg Gly He 



130 "5 "° 



Glu Lys Ala val Glu Lys Val Thr Glu Thr Leu Leu Lys Gly Ala Lys 

15 14S 



ISO 1SS "0 



Glu Val Glu Thr Lys Glu Gin He Ala Ala Thr Ala Ala He Ser Ala 
165 170 175 

Xaa Gly Asp Gin Ser He Gly Asp Leu He Ala Glu Ala Met Asp Lys 
180 185 190 

25 val Gly Asn Glu Gly Val He Thr Val Glu Glu Ser Asn Thr Phe Gly 

19S 200 205 

Leu Gin Leu Glu Leu Thr Glu Gly Met Arg Phe Asp Lys Gly Tyr He 
30 210 215 220 

Ser Gly Tyr Phe Val Thr Asp Pro Glu Arg Gin Glu Ala Val Leu Glu 



225 



230 235 240 



Asp Pro Tyr He Leu Leu Val Ser Ser Lys Val Ser Thr Val Lys Asp 
245 250 255 

<° Leu Leu Pro Leu Leu Glu Lys Val He Gly Ala Gly Lys Pro Leu Leu 

260 265 270 

He He Ala Glu Asp Val Glu Gly Glu Ala Leu Ser Thr Leu Val Val 
45 275 280 285 

Asn Lys lie Arg Gly Thr Phe Lys Ser val Ala val Lys Ala Pro Gly 
290 295 300 

50 



55 
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Phe Gly Asp Arg Arg Lys Ala Met Leu Gin Asp Met Ala He Leu Thr 



305 



Gly 



310 



315 



320 



Gly Gin Val He Ser Glu Glu Xaa Val Gly Leu Thr Leu Glu Asn 



325 



330 



335 



Ala Asp Leu Ser Leu Leu Gly Lys Ala Arg Lys Val Val Val Thr Lys 



340 



345 



350 



Asp 



Gly 



Glu Thr Thr lie Val Glu Gly Ala Gly Asp Thr Asp Ala lie Ala 



355 



360 



365 



Arg val Ala Gin He Arg Gin Glu lie Glu Asn Ser Asp Ser Asp 



370 



375 



380 



Tyr Asp Arg Glu Lys Leu Gin Glu Arg Leu Ala Lys Leu Ala Gly Gly 
385 390 395 400 



val Ala Val lie Lys Ala Gly Ala Ala Thr Glu Val Glu Leu Lys Glu 
405 "0 «5 

Arg Lys His Arg He Glu Asp Ala Val Arg Asn Ala Lys Ala Ala Val 



GlU 



420 425 
Glu Gly He Val Ala Gly Gly Gly Val Thr Leu Leu Gin Ala Ala 



435 



440 



445 



Pro Thr Leu 
450 



Asp Glu Leu Lys Xaa Leu Glu Gly Asp Glu Ala Thr Gly 



455 



460 



Ala Asn He Val Lys Val Ala Leu Glu Ala Pro Leu Lys Gin He Ala 
465 470 



Phe Asn 



Leu Pro 



ser Gly Leu Glu Pro Gly Val Val Ala Glu Lys Val Arg Asn 



485 



490 



495 



Ala Gly His Gly Leu Asn Ala Gin Thr Gly Val Tyr Glu Asp 



500 



505 



510 
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Leu Leu 



Ala Ala Gly Val Ala Asp Pro Val Lys Val Thr Arg Ser Ala 



S15 



520 



525 



Leu Gin Asn 



Ala Ala Ser He Ala Gly Leu Phe Leu Thr Thr Glu Ala 



530 



535 



540 



val 

545 



val Ala Asp Lys Pro Glu Lys Glu Lys Ala Ser Val Pro Gly Xaa 

555 560 



550 



Xaa Xaa Xaa Xaa Gly Gly Asp Met Gly Gly Met Asp Phe 



565 



570 



Claims 



anSfcel, responses and (d) an antigen, for use in immune therapy or prophylaxis. 
2 The recombinant fusion protein of c.aim 1 , wherein the protein is approximate* 50% identical to the hsp. 



means. 



5 The recombinant fusion protein of any one of ciaims 1 or 2, process of Cairn 3 or use of claim 4 wherein the hsp 
is a hsp90, hsp70. hsp60 or small hsp family member. 

6. The recombinant fusion protein o, any one of claims 1 or 2, process of Cairn 3 or use of Cairn 4 wherein the hsp 
is a fungal, viral or eukaryotic stress protein. 

7. The recombinant fusion protein of any one of claims 1 or 2, process of Cairn 3 or use of Cairn 4 wherein the hsp 
is a bacterial stress protein. 

8. The recombinant fusion protein, process or use of claim 7 wherein the bacterial stress protein is a DnaJ, DnaK, 
GroES or GroEL family member. 

9. The recombinant fusion protein, process or use of Cairn 7 wherein the bacterial stress protein is a mycobacteria, 
stress protein. 

10 . The recombinant fusion protein, process or use of Cairn 9 wherein the mycobacteria, stress protein is hs P 65. 
H. The recombinant fusion protein, process or use of claim 10 wherein the hs P 65 is M. bovfc BCG, M. tu b ercu,osis 

orM. leprae hsp65. 

12 . The recombinant fusion protein, process or use of Cairn 9 wherein the mycobacterial stress protein is hsp 70. 

13. The recombinant fusion protein, process or use of claim 12 wherein the mycobacteriai stress protein is M. tuts, 
culosis or M. leprae hsp70. 
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14. The recombinant fusion protein of any one of claims 1 or 2, process of Cairn 3 or use of claim 4 wherein the hsp 
is a hsp of a parasite. 

15. The recombinant fusion protein, process, or use of any one of the preceding Cairns, wherein the antigen is an 
5 antigen of a cancer cell. 

,«. The recombinantfusionprotein.process.oruseof any one of Cairns 1 to 14, wherein ,he antigen* a vira. antigen. 
17. The recombinant fusion protein, process or use of claim 16 wherein the viral antigen is an HIV protein. 
W 18. The recombinant fusion protein, process or use of Cairn 17 wherein the H.V protein is the H.V P 24, gag or pC 
protein. 

15 Patentanspruche 

ist, humorale und/oder T-Zell-Reaktionen zu strmulieren und (d) e.n Ant.gen umf asst, zur verw y 
20 muntherapie oder in der Prophylaxe. 

2 Re k on,b in .n» S FUMpoM. »«* Ansp™* , . M de m a. Pre** mi, hsp z„ ^ «*■ «•»«■* « 

Oder Teil durch rekombinante Mittel mit einem Antigen zu verb.nden. 

30 und/oder T-Zell-Reaktionen auf das Antigen. 

5 Rekombinantes Fusionsprotein naoh einem der Anspruche 1 oder2, Verfahren nach Anspruch 3 oder Verwendung 
nSSmch 4, wobei das hsp hsp90, hs P 70, hs P 60 oder Mitglied der k.emen hsp-Fam,l,e ,st. 
ss 6 RekombinantesFusionsproteinnacheinemderAnspruchel oder 2, Verfahren nach Anspruch 3 oder Verwendung 
SCpruch 4, wobei das hsp ein Pilz-, virales oder eukaryotisches Stressprote.n ,st. 

7 Rekombinantes Fusionsprot^ 

nach Anspruch 4, wobei das hsp ein bakterielles Stressprotein 1st. 
40 8 R ekombinantesFusions P rotein,VerfahrenoderVerwendungnachAnspruch7,wobeidasbak1ene,,eSt re ss P rotein 
DnaJ, Dnak, GroES oder GroEL- Famiiienmitglied ist. 

9. RekombinantesFusionsprotein.VerfahrenoderVerwendungnachAnspruchT.wobeidasbakterielleStressprotein 

45 ein mykobakterielles Protein ist. 

10. Rekombinantes Fusionsprotein, Verfahren oder Verwendung nach Anspruch 9, wobei das mykobakteriel.e Stres- 
sprotein hsp65 ist. 

so 11. Rekombinantes Fusionsprotein, Verfahren oder Verwendung nach Anspruch 10, wobei das hs P 65 M. tovis MCG, 
M. tuberculosis oder M. leprae hsp65 »st. 
12. Rekombinantes Fusionsprotein, Verfahren oder Verwendung nach Anspruch 9, wobei das mykobakterielle Stres- 
sprotein hsp70 ist. 

55 13. Rekombinantes Fusionsprotein, Verfahren oder Verwendung nach Anspruch 12, wobei das mykobakterie.le Stres- 
sprotein M. tuberculosis oder M. leprae hsp70 ist. 
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14. Rekombinantes Fusionsprotein nach einem der Anspruche 1 oder 2, Verfahren nach Anspruch 3 oder Verwendung 
nach Anspruch 4, wobei das hsp ein hsp eines Parasiten ist. 

15. Rekombinantes Fusionsprotein, Verfahren oder Verwendung nach einem der vorhergehenden Anspruche, wobei 
das Antigen ein Antigen einer Krebszelle ist. 

16. Rekombinantes Fusionsprotein, Verfahren oder Verwendung nach einem der Anspruche 1 -14, wobei das Antigen 
ein virales Antigen ist. 

17. Rekombinantes Fusionsprotein, Verfahren oder Verwendung nach Anspruch 1 6, wobei das virale Antigen ein HIV- 
Protein ist. 

18. Rekombinantes Fusionsprotein, Verfahren oder Verwendung nach Anspruch 1 7, wobei das HIV-Protein das HIV 
p24, gag- oder pol-Protein ist. 

Revendications 

partie est capable de stimuler des reponses humorales et/ou par des cellules T et (d) un antigene, a 
la therapie immunitaire ou la prophylaxie. 
2. Proteine de fusion recombinante selon la revendication 1 , dans laquelle la proteine est approximativement iden- 
tique a 50% a hsp. 

rune quelconque des revendications 1 ou 2, a un antigene par un moyen recombinant, 
humorales et/ou par des cellules T a cet antigene. 



1 ass^"^5»«"^ 

de la famille hsp. 
virus ou d*un eucaryote. 

8 Proteinedefusionrecombinante.proc^ 

" issue d'une bacterie est un membre de la famille d'un AdnJ, AdnK, GroES ou GroEL. 

9 Proteine de fusion recombinante, precede ou utilisation selon la revendication 7 dans laquelle la proteine de stress 
issue d'une bacterie est une proteine de stress issue d'une mycobacteria. 

10. Pro teinedefusionrecombinante,procedeou* 
issue d'une mycobacterie est une hsp65. 

1 1 . Proteine de fusion recombinante, precede ou utilisation selon la revendication 1 0 dans laquelle hs P 65 est M . bovis 
BCG, M. tuberculosis ou M. leprae hsp65. 

12. Proteine de fusion recombinante, precede ou utilisation selon la revendication 9 dans laquelle la proteine de stress 
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issue d'une mycobacterie est hsp70. 

13. Proteine de fusion recombinante, procede ou utilisation selon la revendication 12 dans laquelle la proteine de 
stress issue d'une mycobacteria est M. tuberculosis ou M. leprae hsp70. 

5 

14. Proteine de fusion recombinante selon Tune quelconque des revendications 1 ou 2, proc6d6 selon la revendication 
3 ou utilisation selon la revendication 4 dans laquelle hsp est une hsp d'un parasite. 

15. Proteine de fusion recombinante, procede, ou utilisation selon Tune quelconque des revendications ptecedentes, 
10 dans laquelle I'antigene est un antigene d'une cellule cancereuse. 

16. Proteine de fusion recombinante, proc6de\ ou utilisation selon I'une quelconque des revendications 1 a 14, dans 
laquelle i'antigene est un antigene viral. 

15 17. Proteine de fusion recombinante, procede ou utilisation selon la revendication 16 dans laquelle I'antigene viral est 
une proteine du VIH. 

18. Proteine de fusion recombinante, proc6de ou utilisation selon la revendication 1 7 dans laquelle la proteine du VIH 
est la proteine p24, gag ou pol du VIH. 

20 
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